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Presymptomatic Diagnosis and its Application in Veterinary Medicine
Presymptomatic diagnosis has a wide application in veterinary medicine but its use is quite different from that in human medicine. It is mainly used for the following reasons:
(1) To assist attempts at total eradication of a disease by the slaughter of infected animals.
(2) For the examination of breeding stock to prevent transmission of disease to the offspring.
(3) To prevent the importation of disease in animals brought in from abroad and to test animals which are to be exported for evidence of infection.
(4) In attempts to maximize economic productivity.
(1) ERADICATION PROGRAMMES There are many examples of the use of presymptomatic diagnosis in attempts to eradicate diseases from the national herd or flock. The following three examples serve well to illustrate the problems involved.
(a) Tuberculin Testing Tuberculosis has been largely eradicated from the national herd for nearly ten years. Eradication involved an intensive programme lasting over ten years. Initially, when large numbers of clinical cases of tuberculosis were present, routine clinical examinations (examination of udders, &c.) were regularly carried out, but basically eradication depended on the use of the tuberculin test to detect animals before they became clinical cases; by their removal from the herd and slaughter the disease was gradually eliminated.
A single intradermal comparative test was used comparing the reactions to bovine and avian tuberculins. The comparative test was necessary not only because of the presence of considerable though unimportant avian tuberculous infections, but also because of the existence of such related infections as Johne's disease and skin tuberculosis. Tuberculin testing still continues but on a much reduced scale, most herds being tested every two years. The present reactor rate is 0-041 %, but an even smaller proportion is confirmed as due to tuberculosis. Some breakdowns, however, continue to occur and occasionally the explanation is that cattle have been infected by human attendants who are themselves suffering from tuberculosis.
(b) Testsfor Brucellosis
Brucellosis is at present widespread in the cattle population but schemes are in existence which are intended eventually to lead to its total eradication. The present scheme in operation (the Brucellosis Incentives Scheme) encourages individual farmers on a voluntary basis to get rid of all infected cows in their herds by offering a bonus on the milk from non-infected cows. An area eradication scheme was planned to commence in the autumn of 1971 and in this scheme all cows in a selected area will be tested and all reactors removed and slaughtered.
The brucellosis programme differs in many important respects from the tuberculosis programme. It is impossible to apply any single test for the detection of the disease or to apply any series of tests at any one time and reach a conclusive result about the state of infection of the animal. This is a consequence of the nature of the disease whereby animals can be infected, most probably during pregnancy, without giving definite serological reactions.
The tests used include the serum agglutination test, the Rose Bengal Plate agglutination test, the complement fixation test, the milk ring test, and the bacteriological examination of foetal and other materials. An important practical difference in the application of these tests arises because it is. necessary to collect large numbers of samples from large numbers of animals and submit them to one or more laboratories. This raises big problems of identification (earmarks, &c.), problems which were not relevant to tuberculosis where the test was performed on the animal itself.
(c) Testsfor Mycoplasmosis in Poultry Mycoplasma are widespread in poultry of all types and cause chronic respiratory problems, usually in association with other diseases such as infectious bronchitis and Newcastle disease. Total eradication of mycoplasmosis on a flock basis has been shown to be a practical possibility and has been successful on a wide scale in such countries as Holland. The main test used is a modified slide agglutination test on whole blood performed on the farm. There are a number of practical difficulties including the multiplicity of mycoplasma types, some of which are much more pathogenic than others. So far in this country the tests have been applied more generally to turkey flocks than to other poultry but eradication is now being rigorously tackled in Section ofComparative Medicine the broiler breeder industry and will undoubtedly be pursued more effectively in the future.
(2) BREEDING STOCK The modern agricultural industry is so organized that a relatively small number of breeding animals can supply or influence a very high proportion of the total animal population. It is obviously highly important therefore to try to ensure that the relatively small number of basic breeding stock are free of diseases transmissible to their offspring. Two examples will illustrate the point.
(a) Artificial Insemination in Cattle
Over 65 % of the national herd is now achieved by artificial insemination. Using semen dilution techniques bulls at Al centres can sire many thousands of calves and by the use of deep-frozen techniques progeny will be produced for many years, even after the death of the bull. Consequently all Al bulls are rigorously tested before use and records of their progeny are carefully scrutinized for evidence of abnormality. One of the diseases with which we are concerned is a venereal disease caused by Vibrio firtus. The only clinical sign of infection in the bull is a failure to breed properly or abortions in the cows served. The diagnostic tests available for the bull include test-matings, bacteriological examinations of preputial washings, and the application of a fluorescent antibody test. All these methods have serious practical and technical disadvantages but by the diligent though expensive application of a mixture of tests a satisfactory practical situation at present exists. It must be confessed, however, that we continue to operate a 'back stop' by giving prophylactic antibiotic treatment to all bulls entering Al studs.
(b) Testsfor Pullorum Disease in Poultry
Salmonella pullorum gives rise to an eggtransmitted infection in poultry which causes serious losses in chicks and which up to fifteen years ago was one of the most important diseases of domestic poultry. By the application of a simple slide agglutination test on the farm to hens producing eggs for breeding purposes, the disease has been almost completely eradicated from Great Britain. The process has been aided by the complete reorganization of the poultry industry to its present state where there are less than ten large hatchery controllers who produce more than 90% of the country's poultry stock.
(3) IMPORTS In comparison with the rest of the world and even with Europe, the UK is remarkably free of infectious animal diseases. In particular, the great plagues like rinderpest, contagious bovine pleuropneumonia, rabies and foot and mouth disease, which are endemic in many parts of the world, are absent from this country. Except for dogs, cats and zoo animals, the importation of animals to this country is comparatively rare, but recent events involving Charolais cattle, for example, have highlighted the necessity for stringent presymptomatic tests on any imported animals. Apart from the tests for important conditions such as foot and mouth disease, it is also necessary to test for such organisms as leptospira. In cattle only Leptospira icterohwmorrhagiw is known to occur in this country. The position is quite different in France and fairly frequently darkground agglutination tests reveal serological reactions to leptospira species other than icterohaemorrhagia?. These do not necessarily indicate active infection or the presence of the organisms at the time of importation, but obviously great care must be taken in the interpretation of such results and with the action which follows. EXPORTS Similar considerations apply when exporting our own livestock to other countries, particularly those, such as New Zealand, Canada or Australia, where agriculture is of particular economic importance and where animal disease is well controlled. Somewhat surprisingly, requirements are often equally stringent from countries which are known to be seriously affected by a multiplicity of diseases including many which do not occur here.
(4) PRODUCTIVITY Animals can only be retained on a farm if their productivitymeat, milk, eggs, &c. -gives a fair economic return. Absence of clinical disease is not always a sufficient criterion in this respect and presymptomatic tests are required to indicate those animals which have a suboptimal productivity. For example:
(a) Metabolic Profiles By examining blood samples from representative animals in dairy herds for selected biochemical parameters it is possible not only to predict possible occurrence of metabolic diseases but also to adjust rations to maximize milk production. On occasions it may be possible to introduce a poorer (and less expensive) ration as a consequence of the technique. The technique itself, of course, also costs money and it will not always be economic to apply on the farm if judged on a cost-benefit basis.
(b) Pregnancy Diagnosis
Profitability and productivity often depend on animals becoming pregnant again in the shortest possible time after parturition and high level feeding of animals or even their retention would be uneconomic if they are not pregnant. Consequently much attention has been given to tests which allow the early detection ofpregnancy. These range from manual palpation per rectum to vaginal biopsy techniques and the application of sonic methods. There is still room for considerable improvement in this field and in particular to the detection of multiple pregnancies. In ewes for example it is important to feed those animals carrying twins or triplets on a different level to those carrying single lambs.
(c) RagwortPoisoning In some conditions it is possible to salvage the meat before the development of clinical signs providing an early diagnosis can be made, hence the expression 'killing an animal to save its life'. Ragwort poisoning usually occurs when the weed is incorporated to a large extent in hay or silage and the animals have no option but to eat it. Cows affected develop a cirrhosis of the liver which will eventually lead to jaundice and death. The application of liver function tests or liver biopsy techniques on a herd basis can enable us to pick out those animals which are already affected and which, if retained, would ultimately become clinically affected. Tests can detect affected animals up to nine months before the development of clinical signs. CONCLUSION Presymptomatic diagnosis, therefore, is very important in veterinary medicine and there is a continuing need for improved methods and new techniques. The approach, however, has many interesting differences from the same subject in the medical field.
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